Background: Extrapulmonary tuberculosis is one of the major causes of exudative pleural effusion. The paucibacillary nature of effusion suggests the need of markers and methodologies for accurate diagnosis and prognosis of tuberculosis as well as to differentiate it from other non-tubercular causes of pleural effusion.
INTRODUCTION
Globally one third population carry the burden of tuberculosis (TB) and is a major public health problem with morbidity and mortality surpassing that of any other infectious disease. It is caused by Mycobacterium tuberculosis 1 . Nearly 85% of reported TB cases were limited to lungs with only 15% in extrapulmonary sites or both pulmonary and extrapulmonary sites 2 . Among this, pleural TB is commonly encountered extrapulmonary form, occurring in TB afflicted areas 3 . The common manifestation of extra-pulmonary TB is Tuberculosis Pleurisy (TP) which leads to pleural effusion. Examination of pleural fluid is therefore done for diagnosis of extrapulmonary TB infection 4 .
Pleural effusion resulting from tubercular infection is an exudative type 5 as a result of hypersensitivity reaction
Original Article | Journal of Gandaki Medical College-Nepal to mycobacteria and mycobacterial antigens in pleural space 6 . Tuberculous pleural effusion characteristically presents with lymphocytosis and elevated adenosine deaminase (ADA) levels distinct from other types of pleural effusions 7 . Diagnosis of pleural TB is based on biochemical, microbiological and cytological analysis which has number of limitations 8 . However, measurement of Adenosine Deaminase enzyme in tubercular pleural fluid seems to be sensitive and reliable method as a diagnostic tool in high endemic TB areas, which is cheap and easy to form 9, 10 . ADA in non tuberculous lymphocytic effusion rarely surpasses the cut off for tuberculous effusion 11 . Another quick method is Polymerase Chain Reaction (PCR) amplification method 12 which is based on amplification of mycobacterial DNA fragments. As TB pleural effusion is paucibacillary disease, the sensitivity could be improved by PCR, as it can detect as few as 10 mycobacteria. However, PCR based methods are costly and pose a risk of contamination 13 .
In this study we aimed to differentiate pleural effusion as tuberculous and non-tuberculous using sensitive methodology of PCR and to compare the level of ADA activity in these tubercular and non-tubercular pleural effusions (NTPE).
METHODS
This is a cross-sectional comparative study conducted on patients with pleural effusion to rule out tubercular effusion from non-tubercular. This study was carried out from September 2016 to September 2017, in the Laboratory of Fishtail Hospital and Research Center Pvt. Ltd. Pokhara, Nepal. A total of 100 samples from patients of all age group who visited Fishtail Hospital and those who were suspected of having tubercular pleural effusion based of clinical findings were included in the study.
Samples collected aseptically in clean, sterile, leak proof vials and syringe with no visible signs of contamination, having proper label were accepted for analysis. Samples were aliquoted for ADA analysis and stored at -20 0 C for PCR.
Pleural fluid samples were centrifuged at 3000 rpm for 15 minutes, the supernatant was used for ADA examination whereas whole pleural fluid was stored and used for PCR analysis. ADA level was measured in supernatant by automated analyzer using ADAZYME enzymatic method. The cutoff value of pleural fluid ADA for the diagnosis of tubercular pleural effusion was >40 U/L according to this Data were entered on Microsoft Excel 2013 and were exported to Statistical Package for Social Sciences (SPSS) version 25 and analyzed. Student t-test was applied for comparison of means and a p value <0.05 was deemed statistically significant. All the data were presented in the form of bar diagram in percentages. Table 1 shows the demographic characteristics of cases enrolled for the study. According to the table 1, there were more than three times the number of males (76%) than females (24%) and most of them were in their fifties (57%) with only 5% of younger subjects with age less than 15 years. Figure 1 shows the percentage of positive and negative cases as detected by PCR. A total of 100 pleural effusions were taken in the study. Out of these, only 45 (45%) samples were positive for tuberculosis and remaining 55 (55%) samples were negative by PCR. Table 2 compares the mean ADA level in tuberculous and non-tuberculous pleural fluid in different age groups. According to figure 3 , the mean ADA level in TPE (101.24 ±23.50) was significantly higher as compared to NTPE (21.31 ±8.49) with p value <0.001. On the basis of age group, pleural fluid ADA was significantly higher in TPE in all three age groups as compared to their NTPE counterparts (p<0.001 for each age group).
RESULTS
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DISCUSSION
Adenosine deaminase activity is elevated due to chronic antigenic stimulation of immune response as a result of cell mediated immunity (CMI) as seen in tuberculosis 16 .
It is suggested that ADA has higher sensitivity than histopathological examination of pleural tissue for The limitations of this study were that, we relied only on PCR and could not follow other diagnostic tools like culture and staining to find out specificity and sensitivity of methods. Large sample size and investigation of other biochemical markers could provide more information about the nature of pleural effusion which would help in establishing criteria for diagnosis of TPE.
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CONCLUSIONS
Hence, we found significantly high level of ADA in TPE than in non-tuberculous cases. The use of PCR helped to detect more tuberculous cases. In this context we recommend to use multiple tools for TB diagnosis in paucibacillary conditions like pleural effusion.
